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Smith: Reader's Guide to the Electronic Data Processor

A readers guide to the

ELECTRONIC

DATA

PROCESSOR

flashing panel lights, the
clatter of the printing mech
anism, its sheer size,
above all,
the waves of comment, criticism,
and praise it has received, make the

electronic data processor seem an
awesome and mysterious deity, as
remote from humbler business ma
chines as man from amoeba.
But the differences between the
electronic computer and the desk
calculator, the typewriter, the filing
cabinet are more apparent
real.
Yet, at the same time, it is perfect
ly true that computers have already
revolutionized
even the
firm that has never used one—and
perhaps never will—has already
been affected by the data processor.
And, in the future, all business will
become increasingly involved with
and affected by electronic comput
ing devices.
This paradox explained by the
fact that, while computers perform
no single, individual action that
ts
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cannot be duplicated by some other
machine, they do have three char
acteristics in and of themselves:
1. They are capable of such fan
tastic speeds of calculation that,
even though each computation they
perform is relatively simple, the
number of computations that can be
made in a short period of time
makes possible business applica
tions previously completely im
practicable-daily financial reports
for a company operating across the
nation, daily inventory reports, or
sales analyses, for instance.
2. They have enormous storage
capacity—they are in effect filing
systems as well as calculators—so
that needed information can be
drawn on or filed—stored—at
as great a speed as calculations are
performed. By the same
this
immense storage capacity
it
possible to file entire sequences of
instructions to the computer—pro
grams—within the computer itself,
so that at a given signal the com

puter can carry on long and com
plicated processing routines with
out human intervention or super
vision.
Needless to say, the instructions
themselves must be prepared by a
human being before storage within
the machine.
3. Since all computers incorpo
rate “input” and “output” units, in
formation flowing into the elec
tronic data processing system need
not be physically transported as
it may be with punched card ma
chines, for example. Once within
the system, any desired manipula
tions of the data can be accomp
lished entirely by the system.
“System” the key word. For an
electronic data processor, even
though the term
used as a sin
gular, is composed of four distinct
units:
1. An input device or devices to
translate data from the numbers
and letters used in business into
the code symbols used within the
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system—the machine language.
memory the precise inventory level
old inventory figure,
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2. A storage device or memory.
for every inventory item “on hand
store new inventory figure in mem
3. A central processing or arith
and on order” at the central con
ory, end program. Go to next item.
metic
control unit that acts on
And so on through every inven
trol point at
beginning of what
a combination of stored data drawn
tory item the company must stock.
ever
period is to be used.
and fresh data fed in
This is a greatly oversimplified
through the input device, in accord
version of what the computer does.
Instructions must be detailed
ance with the instructions outlined
Actually, a great many more in
in its stored program. A control
Now, inventory disbursement re
structions than this would be neces
console is sometimes a separate
ports for the time period (which
sary for even such a simple pro
unit, sometimes combined with the
can be as short as a day)
fed
gram as the one given. And a more
arithmetic unit.
elaborate program, in which
through
input device into the
4. An output device, which can
computer, on updating inventory
system. The computer would act on
translate the results obtained by the
the reports according to instruc
levels, automatically calculated pro
computer from the machine’s lan
tions,
in its memory, which
duction schedules to satisfy inven
guage back into a
usable by
would be programed roughly as
tory needs, and even printed out
humans or other machines.
follows:
raw material orders in terms of

OUTPUT UNIT

CONTROL PANEL

“MEMORY” OR STORAGE

INPUT UNIT

HONEYWELL 200 COMPUTER

CENTRAL PROCESSING UNIT
Basically, in a practical business
application, the four units
make up the data processor might
work in this fashion. Let’s suppose
computer’s assignmentspecified,
is to up
date an inventory for a large com
pany which must keep several
thousand items in stock at all times
at a central inventory control point.
Let’s assume, too, that
com
puter has already processed pro
duction figures and shipments just
before the inventory processing so
that the machine has
in its

1. Read disbursements for day. If
no disbursements, end program,
proceed to
(inventory) item.
2. If disbursements have been
made,
to previous inventory
level, bring back figure for previous
level. Subtract disbursement figure
from previous inventory figure.
Check result against desired maxi
mum-minimum inventory level for
item. If below minimum or above
maximum, print out message. (For
management
under manage
ment-by-exception principles.) If
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the production schedules
would require extremely detailed
instructions.
Given such a program, the com
puter can make decisions—of the “If
this, do this; if not, do that” type. It
is the complexity of the application
that determines the complexity of
the computer program. The ma
chine itself can perform only
simplest individual actions; it may
multiply by repeated additions; it
may subtract and divide by using
complement addition. But its power
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W are
working
two symbols,Data
1 and
0, and a binary number system based on powers
lies in its ability to do hundreds
of Reader's
Smith:
Guide
to with
the Electronic
Processor
of the base. 2. All right, then, our basic number structure (in decimal figures) by columns is:
thousands of such simple calcula
1(2
8(23)
2(21)
4(2 )
64(26)
32(25
16(24)
tions every
Many short
and our binary notation
for decimal number 11 is
which mathematicians have known
1
1
1
0
then
for decades are completely beyond
the decimal value of which
2
0
1 = 11
would
its powers, but it can still solve the
most complicated mathematical
problems at far greater speed than
any human—as long as a human has
devised the program to be followed
to arrive at the solution.
live electric bulb in a table lamp
ing processed and locations in the
must be in one of two conditions—
computer’s memory. Thus, in the
on or off. If we designate one con
inventory example given above, all
Can they teach themselves?
dition as 1 and the other as 0, we
inventory
would probably be
Can computers learn? The pres
have the elements needed for a
arranged in ascending numerical
ent computers can, in the sense of
binary number system—which is
order by part number. The corre
learning what not to do. There
the system used within computers.
sponding information locations on
famous applications where com
The binary number system uses
previous inventory level for each
puters
programed to play
only two symbols, 1 and 0, in con
part would be stored in the same
checkers or chess, and where the
trast with the ten, 0 through 9, used
order within the computer’s mem
machines continually improve their
in the decimal system, and expres
ory. If information was needed at
game. The improvement is based
ses quantities in powers of the base
any time on just one part—say part
simply on the computer s recording
2
the decimal system does in
number 42519A—the computer
in its memory every move it has
powers of the base 10.
would have to search through its
ever made that has been wrong. At
entire memory until it reached the
each move in each subsequent
How binary notation works
storage location corresponding to
game, it searches its memory to see
In the decimal system we have a
that number. Now, it is possible for
if the position of the pieces is simi
unit column in which 1 represents
many computers to extract needed
lar to a situation it has ever met
1 (100); a tens column, in which 1
information from any storage lo
before. If so, and the move made in
represents 10 (101); a hundreds
cation or address directly from the
the earlier game has been success
in which 1 represents 100
address without searching through
ful, the computer repeats it. If it
(102 and so on. Similarly, in bi
all preceding locations. This is
was unsuccessful, the computer
nary notation, we have a unit
random access.
dictates through its printing mech
column in which 1 represents 1
anism an alternative move. By a
“Real-time” processing
(20); a twos column, in which the
process of elimination, the machine
symbol 1 represents 2 (21 a fours
It is important because, under the
0)
can eventually play a winning
)
2
column, in which the symbol 1 rep
former system,
it was wholly im
8
be
.
as );
items

);
resents 4 (22); an eights column, in
practical for the computer to do

column,
which 1 represents 8 (23); etc.
more than one job at a time. It had
Terminology
to process all data for one applica
It is perfectly possible to repre
Some computer terms sound ex
sent any decimal number by its
tion at one time—what is known as
tremely impressive, as technical jar
batch processing. With random ac
equivalent in binary notation. Thus
gon often does, but on examination
the decimal number 11 would be
cess it is possible for a computer to
prove extremely simple.
represented in binary notation by:
give instantaneous answers to indi
Solid state computers. The com
1011
vidual queries. This is known as a
puters built in the fifties generally
real-time system, since information
The chart at the top of the page
employed vacuum tubes in their in
illustrates the concept.
can be processed immediately,
ternal circuitry. Today’s computers
whereas under batch processing it
Since almost all modern com
use transistors, which are faster,
puters automatically convert the
has to be stored until a sufficient
more reliable, permit a computer to
amount of similar data is accu
decimal numbers used for input
be housed in much smaller units
mulated to make the computer run
into the binary system used within
than was formerly possible, and
worthwhile. With batch processing
the computer, and translate letters
eliminate the extreme heat gener
there is always a time lag between
and operating signals into coded
ated by earlier computers. A trans
the provision of information and
binary representation, binary num
istorized computer is a solid state
the processing of information.
bers are an unnecessary worry for
computer.
Binary numbers. Computer com
the analyst. Once he knows what
Random access. All computers
ponents, since data processors use
they are, and his curiosity is satis
originally stored information in
electronic circuitry, can be in one
fied, he can for all practical pur
some medium that required syn
of two possible conditions—“on” or
forget about them.
chronization between the data be
“off,” positive or negative, just as a
Robert
Smith
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